June 24, 1952 

SNAP SWITCH 
Original Filed Oct. 

2,601,556 



Patented June 24, 1952  2,601,556 

UN[TED STATES PATENT OFFICE 

2,601,556 
SNAP SWICH 
Robert' E Pouty, Logansport, Ind., assignor fo 
Essex Wire, Corporation; Loanspor.t Ind'., 
corler2ttiol of, 1Vichigan 
Origna_!. aPplicafion. Octobe 3.t 1947, Seria 
785,42: Divid'eff and tllis application August 
30» 1950t Seriat/No 82,207 

2 Claims 
My invention, relates, generlly to cicui in, terrupters, and it has particular relation., to 
swltches of the sna acng 
ciflcally., it relates fo e  roçision. of  manully 
oeahle resetin- means fo the  ermtç relay 
disclosed in my coending alication, Social 
No. 783,411 filed-October 31, 1947,. no aban- 
doned, and assied  the siee.of: this apli- 
cation, and further my esen aDplica*ion con, stitutes a dlvisional, application oç m copend- 
ing aplication, Serial No. 783,412, filed October 
3I, 1947. now Patent o. 2,421:L being di- 
reced o the secies of switch displayed in 
gures 3 and" ¢ of the latter referred to and 
this resen alieation. 
Among the objects of my invention are': To 
maintain a thermally operable overload pro- 
tector relay: in the oerated posion, once i bas 
operated ïn response fo- an over!oad; to veset 
ch a relay to the normal operatiVe, position; 
to employ an. actuator operating through a 
permanent magnet and caryin an-armat-ure 
for  controlling the funcçioning o the relay con- 
tact; fo provide a self-cl0sing: itoh. that  is 
manuall operable -the open. poMion; and 
hol the switch in either the closed or' open 
position by e cooperation of a pair of arma- 
tures and. a permanent maet and. fo move the 
saine fom one position to the other by man- 
ually operablo ph butons. 
Other objects of my invention wilt, in. par be 
obvious and-in part appear hereinfter. 
M invention, is  dislosed in the emdimens 
thereof shown in the- accompanying drawing, 
and if comprises the featues of construction, 
combination of elements and arrgemen of 
parts whlch tll be exemplifled- in ghe consrue- 
tions hereinafter se forth and: çhe scope, of the 
alication o which will be indicated in the 
appended claims. 
Far a more complote understanding of 
nature and scope of my inention referenee 
be had fo the folloing detailed description., 
taken together with the. accompanying dawin, 
in which: 
gure t is  detail sectional view taken 
çhe line I.l of Figure 2 and il!ustratin how 
the thermal over!oad relay diseIosed in my 
copending application, boe reered te, n 
be: constructed so thaç iç remns in the oer- 
ated position when if bas been oerated 
sene fo an overloa and arrged' to be 
sMred fo the original position by operation of 
a push huton; 
gr¢ . sa de.tall ecIonal. vw ken a!ong 
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the line 2--2 of igur 1, showing the swich 
construction in front, elevation; 
Figure 3 is a. view, similar-to. Figure 1 , but 
showing a selî=closing switch employing a. per- 
5 manent magnet and an armature, fo cont.rol the 
operation of the sitch contacts  Bermitte 
hy a manually operable push button; and 
gure 4 is a iew, similav  Figure , showing 
a magnetic conrol hich is oerative to. either 
10 position of the swih contacts. and which in- 
e]udes a: pMr- of manuatly operable push butons 
for  operating, the switch convers-in oppoMte 
directions. 
Refëring new articularly. fo gures 1 and 
1 2 of the draings, it.wilI be noted ha.the ref, 
erence character . designtes, gene:ally a 
settable thermal erload  prottor relay in 
which the present in,en,on is. embodied: e 
relay  can he emploed as dscrtb: in.  
20 copending applisation above referred to, in con- 
jnn.on with a motor strting relay for pro, 
tecting the motor from being subjected to over- 
lads. The relay i.@ is , censtructed se as  re- 
qnre manual resetng: once it: has operate. 
25 The relay l: fs .ovide@ wth:  hosg or 
case l  of nsulatg ma£erial, such as.  phenolic 
condeao product: If: has. integrally - foed 
foot. portons l d a coer. $$ formed oç he 
saine materiaL an secured therea by' tubular 
30 rivets  . Scre terminus f, only one of whieh 
is. illustrated in. g:ure 1, e proied on. the 
cae: {t for making externa[ connections ta the 
Within he housng er case: t  there i Iocad 
3.5  uppoç.  of insulan materi, such as a 
henolic condensaion produc, and. if 
near ene end a. conductor $rip '8 which, may 
he eonneced fo one of he ore terminals  
hy a lead t9 anoE to which may- be secur a 
40 cont. 20, preferabl in the fOrm of  silver 
huton. The stationary- contact- 2  is arranged 
te. be engaged normly by a moble contact 
.L also. preferably a Iver hutton. The mov- 
ble cact t is. carried by a spring 2. hich 
45 may be »nehored in cantflever fashion to a 
bracket 2: that= in turn is secured to he-surt 
 e bracket  preferaMy is constructed 
a des'ibe in detaiI in my said- cendtng. 
]!Cat-io and » is provided with an-adjusing 
50 scoew . hoEch erves: fo change the bIasing 
fce exerted by the spring   11 be under 
stoo.d readiI 
 order o move he sprin « for the pur- 
pose of separating the contacts  and« , an 
5 atuaer ', ia cmpod in the form of a p of 
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non-magnetic material, such as alurninum. 
The actuator 26 is slidably mounted in an aper- 
ture 27 in a generally rectangularly shaped perm 
marient magnet 28 having an I-shaped cross 
section which provides poles 29 and 33 at op- 
posite ends. The magnet 28 is positioned in a 
generally rectanguiar opening 3| in the support 
|6 and is secured in position thereon by plates 
32 on opposite sides which are held in place 
by rivets 33. 
At the ends of the actuator 28 stop members 
34 and 36 are provided. The stop members 
and 38 both may / be formed of magnetic mate- 
rial to provide armatures for cooperating with 
the permanent magnet 28. As shown, they are 
in the form of circular washers. Alternatively, 
the stop member 34 may be formed of non-mag- 
netic material and the stop member 38 of mag- 
netic material. 
The actuator 28 may be moved by a bimetallic 
strip 38 which is anchored in cantilever fashion 
to a bracket 38 that is similar te the bracket 
but on the opposite side of the support |6, as 
illustrated. An adjusting screw 49 serres to 
jnst the biasing force app]ied by the strip 38 and 
to change its calibration. Heat may be supplied 
to the bimetallic strip 38 by a heater e!ement 
whose terminals are secured to conducting sleeves 
42 and 43 that project through the support |. 
The sleeve 42 serres in part to secure th brackets 
23 and 38 to the support |8. It aiso intercon- 
nects the contacts 8 and 2| and the heater ele- 
ment 4| in series circuit relation, as shown more 
c]early in my copending application above re- 
ferred to. Suitable means are provided for inter- 
connecting the conductor strip |S and the sleeve 
43 to the external screw terminals | . 
Once the actuator 28 bas been moved by the 
bimeta]lic strip 33 to open the contacts 0 and 
2 |, the actuator 6 remains in the operated posi- 
tion, since the armature 38 is held adjacent the 
poles 28 and 33 of the permanent magnet 
When this occurs, if is necessary to provide ex- 
ternal means for restoring the actuator 2 to the 
initial position so as to permit the spring 22 to 
again close the contacts 2 and 2|. For this 
purpose a push button 48 is slidably mounted in 
a suitable aperture 47 in the honsing or case | |. 
A spring 48, held by a rivet 45, serres to bias the 
push button 46 toits outermost position. 
In operation, on the occurrence of an overload 
as a result of which sufficient heat is applied to 
the bimetallic strip 38 to more the actuator 
suflicientiy to open the contacts 20 and 2| with 
a snap action, the circuit there through is opened 
and, if the relay |8 is connected in series with 
a motor or like electric device, the energizing 
circuit thereto is opened. Whfle heat is no longer 
applied to the bimetal]ic strip 38 and it returns 
toits initial position, the actuator  remains in 
the operated position by the attraction of the 
stop member or armature 36 to the permanent 
magnet 28. If the stop member 34 is also formed 
of magnetic material, there is an appreciable rime 
delay belote the actuator 28 is moved by the bi- 
metallic strip 38 over that which is provided 
when the stop member 34 is formed of non- 
magnetic material. By depressing the push but- 
ton 46 either manually or by a machine part, the 
actuator 28 is moved so as to separate the arma- 
ture 38 from the permanent magnet S. The 
contacts 28 and | are thon permitted to reclose 
with a snap action and the circuit therethrough 
is reestablished. 
In Figure S of the drawing there is illustrated, 
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generally, at 6| a reclosing contact mechanical 
switch which employs certain of the parts used 
in the switch construction shown in Figures 1 and 
2 and described hereinbefore. If will be observed 
5 that the contacts 28 and 2| and the spring 
are located on the opposite side of the support 
in Figure 3. Also, the stop member 34 is in the 
form of a non-magnetic washer while the stop 
member 36 is of magnetic material and consti- 
10 tutes an armature for cooperation with the per- 
manent magnet 28. As belote, the contacts 
and 2 | are normally closed and held in this posi- 
tion by the spring 22. When the push button 46 
is depresed suflicientiy to engage the adjacent 
15 end of the actuator 28, itis moved to in turn 
more the spring 22 and separate the contacts 
and 2| with a snap action. When the push but- 
ton 48 is released, the biasing force of the spring 
22 and the magnetic attraction between the per- 
'o manent magnet 28 and the stop member or 
armature 38 serres to more actuator 26 to the 
leït and close contacts 28 and 2| with a snap 
action, thereby restoring the switch 8| to the 
initial condition shown in the drawing. 
ç5 In Figure 4 a mechanical switch is i]lustrated, 
generally, at 58. This switch employes certain 
of the details shown in Figures 1 and 2 and 
described hereinbefore. The mechanical switch 
58 is so constructed that the contacts - and 
o are held in either the open or the closed position 
and the application of an external force is 
quired for operating them in opposite directions. 
In this construction both of the stop members 
and 38 are formed of magnetic material. A 
 second push buton 88 is provided and s!idably 
mounted in an aperture  in the cover |3. The 
push button 6 is carried by a spring strip 
which is secured by a rivet 9 fo .the cover |. 
The spring 68 serves to restore the push button 
0 6 to the position shown in the drawing when 
the pressure app]ied thereto is removed. 
Vhen the switch is positioned as shown in Fig- 
ure 4, the application of sufficient pressure to 
the push button 46 moves the actuator 28 to the 
45 right. This separates the stop member or arma- 
ture 35 from the permanent magnet 28 and 
causes the spring 2 to more the contact 2| away 
from the stationary contact 8 with a snap 
action. The stop member or armature 3 is 
50 moved partiy as a resu]t of the movement of the 
push button 48 and partly as a result of attrac- 
tion by the permanent magnet '28. itis held 
against the permanent magnet 28 and the con- 
tacts 29 and 2 | romain separated after the pres- 
,5 sure applied to the push button  is removed. 
Now when pressure is applied to the other push 
button 86, it moi/es the spring 22 and the actuator 
8 to the original position shown in the drawing 
where the contacts 28 and 2| are closed with a 
00 snap action and romain in the closed position. 
Since certain further changes can be ruade in 
the foregoing constïuctions and different ern- 
bodiments of the invention can be ruade without 
departing from the spirit and scope thereof, it 
65 is intended that all marrer shown in the acc.om- 
panying drawing and described hereinbefore 
shall be interpreted as illustrative and hot in 
limiting sense. 
I claire as my invention: 
ïo 1. In a switch, in combination, a generally 
rectangular permanent magnet having an 
shaped cross section with the ends formin 
opposite poles and an aperture in the inter- 
connecting portion, a non-magnetic actutor 
ï5 movable through said aperture, armatures car- 
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ried by said actuator for attraction by opposite 
sides of said magnet, a pair of relatively movable 
contacts one cooperating with said actuator for 
movement relative to the other contact, and a 
pair of manually operable push buttons for 
moving said actuator from one position to the 
other fo move one armature away from said 
permanent magnet and the other toward the 
saine and for operating said one contact from 
one position to the other. 
2. In a switch, in combination, a single wall 
support, a bracket fastened to said support, a 
spring secm'ed in cantilever fashion atone end 
to said bracket, a pair of contacts one being 
stationarfly mounted and the other being mount- 
ed at the other end of said spring for movement 
therewith and relative to the one contact, a 
permanent magnet having an aperture therein 
mounted in said support, a non-magnetic 
tuator s]idingly journalled in the aperture of 
said magnet, transversely of said support; an 
armature carried by said actuator and movable 
therewith toward and away from said magnet, 
said actuator cooperating with said spring to 

6 
effect movement thereof and of said other contact 
relative to said one contact, push button means 
disposed on one side of said support, selectively 
engageable with one end of said actuator, for 
5 manually effecting axial movement of said ac- 
tuator in one direction, and additional push 
button means disposed on the opposite side of 
said support for likewise effecting axial move- 
ment of said actuator in an opp,osite direction. 
10 
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